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NOVELTY - A dummy gate (3B) is formed on a gate insulating film (2) 
formed on a substrate (1) . An insulation film is formed by impurity 
injection using dummy gate as mask. Insulation film is selectively 
removed to maintain insulating film only at side of dummy gate. Dummy 
gate, remaining insulation film and gate insulating film are removed. 
The gate electrode is formed at area from which dummy gate is removed. 

USE - For manufacture of metal insulator semiconductor field effect 
transistor (MISFET) . 

ADVANTAGE - Equalizes height of dummy gate with that of insulation 
film by avoiding lift off process for insulation film removal. Reduces 
damage of substrate by simplifying dummy gate formation. Forms gate 
electrode with length lesser than threshold value. Reduces damage of 
gate insulating film. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view of 
MISFET. 
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Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for an MISFET, where 
a gate electrode comprising a metal film as a whole is manufactured without consideration 
for etching selectivity between a gate electrode material, and a gate insulting film material. 

SOLUTION: On a semiconductor substrate 1, where a gate insulating film 2 is formed, a 
dummy gate 3B of a material comprising etching selectivity with respect to the material of 
the gate insulating film 2 is formed. After an impurity injection process, an interlayer 
insulating fihn 7 of a material comprising etching selectivity with respect the material of the 
dummy gate 3B is formed on the side surface of the dummy gate 3B. Then the dummy gate 
3B is removed by etching, and a gate electrode material comprising a metal film is 
embedded in a part where the dummy gate 3B was present. By narrowing the dummy gate 
3B stepwise in the impurity injection process, formation of an LDD region, etc., or a 
patterning beyond the dimension limit for a photolithography technology is enabled. 
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-hma*J^8^Jgfi£b (02 3) > ^^-f-V3A 
(On^£L'tz^^\Z<0^y- hmaW8*Jg|^J;-5fC. 
X ^/ g^/N* ^7 * fctt C M P ft SrJS b T^raifeikK 7 ±© 
'/-h«S«^8^^^-r«. (0 2 4) . 
[0 0 5 0] c:ntcj;0. 7;!- hUV^^^^^rS^©/'? 

ii^itM I S FETA<^^-rS. 

[0 0 5 1] ;ic*3. ±iexsfci3iiT«. mmo^mmi 

JgfiES:«BSbfc**, fc^^^Cln^cDtBiKS:JgfiKbTfe 
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[0 0 5 2] sfc, y-hfimmm-i2. ^s^s-y-h 

[0 0 5 3] ^^mo^mWUZfj-^iii^^M I S F ETroSi^ 
?^)4^ffll/inii. SliSWJgffi. 1 lC75-'74^-5M I S FETCD 

[0 0 5 4] nm<oi^mz. **sfi©fl^sifc*^*^-5M i 

S FET(DMjt:5rfi6fc. (C;<)^*''^M I S F 

:)^ffi{COlJT0 2 5~S3 5*ffl^iTlft|l3-r-5. 

[0 0 5 5] s-r, ->'j3>s«^ro^^ie<^»ffii(73^ 

3 C <*: 5 - y - h ± ^ 9 t S b T 7 * h U- X 
h^^*T-5 (S2 5) . UH. y- h«6ig:li«*42{C 

n^. S/t. ys-y-hTSCs c(c«y-h^^M« 

m-^. ys. -y- h rse 3 c a«-> u n >^fki^ 

ffl^n^. ^^5-y-hTSS3ctcvU3>s<t:M7!)tfi? 
ffl -^n^m-^. y 5 -y- 9 fc««sj^«:j? u -> u 

[0 0 5 6]:;*:JC. ys.-Y—h±^9i5.i:ZST^3C 
(02 6) . 

[0 0 5 7] m^^xys. -y- ktsr 3 c izM utw^^ 

i?;&i4x-y5'>y<&ffi.v ^^'-y- hTgE3 c«y- 
hfi^^^^^>$•&T^^5-y-^TS3D^^^^T^ m 

2 7) . y5-y-h±g89{C«y5-y-hTg53C 

T. ^'5-y-hTgP3CtC?*bTC0i9-^*ttX-y5^> 

J: 0 ^'s-y- hTSK 3 c®y- hfi^jSiP-susw 
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[0 0 5 8] ^bT, ys-y- h±gg9*icfcD^Tg63 
D i' <!: bT^HSiiiaASrfTo T#^^Sffi 1 

*eSS^«)(CJ^/«-r-5 (02 8) o fcfc'b. 

- h 9 TffittMi^ 5 L D D b 

xm^X'^u^^oix. ^iftisifeaAifei^f^ffliiTys 

-y- h TS15 3 D COjSSS tSttMlS 4 CD*^ t ©ra (Cffi 
i4M^5S:Jg/S-r^. 
[0 0 5 9] ^E-bT3e.tC5fetigit. ys-y-hTSP 

3DtC^bTCD;?f^:5rttX-7?>^yS:ff 5^5-y- 
K TSe 3 D »y- h ^ e (C)SiJ^;^1i-Ti?'5 -y- N 
TgC3 E^J^/S-r^ (02 9) . 
[0 0 6 0] ^^bT. y^-y-h±^9:hjzzrf^3 
E^rVXi'tbT. 5fei:PJ<ll. #4Je)[HieaAS:fj:<>:^ffl 

i/iT^jiE!^iiA<£ffoT. m^mm4, 5Him<Dyfm 
Jt«<««««igi ^;uaAM 

3 0) . 

[0 0 6 1] ^(O^, y- h*6i&)^«iN-236mc5^5- 

y- h±aR 9 43 itrpas 3 e <&s-5 j; 3 iz^mt^mw. 1 
<&)^fiK-r^ (03 1) , mr^mmm? (Dm^zit. ys. 

-y- h JiSB 9 *5 J; yJTBB 3 E Wn5«fc*# bx 5^ > y 

Tgp 3 E ic-> u 3 >mtm/)mm ^n. -y- h± 
9 icTp ij -> u n >^d««ffl sns«^. ^rasffiig:^ 7 

[0 0 6 2] ^bT, yz-'y'-h±^9(Dm^Amtii 
T-S *T«PBl*6i&^ 7 * C M P ^£ic J: 0 W-SI UXUmit 
b (0 3 2) , SKi^i&^7i5j:yty-h«s»)P^JW2 
5aMb^^ys-y-h±gg9*3j;aCT^3 E^^^ 
■r-5) (0 3 3) , y5-y-hTgP3E,*:y-hite^)^ 
mm2. Mmc^5-y-h±B59*3j;trFgt!3Etlf 
P^ISe^B^ 7 i: «5t)^ ® J; c« X -y 5^ > y SS?tt * b T 
t/^-SCDT', :/5-y-h±gB9*5cfctrFSP3Ea5*$^ 

[0 0 6 3] i^t^T. y-M»g:l^W2 43j;tJtgPBli|6 

mm7^mo<}^oizcvr>m^:^/'<y^mm^m^^xy 
-\-mmm8^mmi^ (034) . ^5-y-h±g5 
9*5j;y:T?a53 E®#ftbfca8^)-{c©*y- hmffi**^^ 

8A^*31-5J:5IC. Xy5^A--y5'Sfc(SCMP)£=&j5gbT 

^PBise»K7±©y-hsffi«!pf8«:^*-r^ (03 

5) . 

[0 0 6 4] cnJCfcO, T*M®y- h«ffiSriixfc 

M I SFET;?&^^fiK-r^. 

[0 0 6 5] ua, ±BexgtC43tiT^ig— 5^-v^;USE 
AS«6(D}gJ«S:«llSbTt>J;ti, -e©«^J4. 
»S 1 ®«ffiJCSttlS« 5 $:}gfiK-r-50 2 8 tC^ biti 
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IS 

tKiC 5 — N ±g|5 9 *5 d; 0:Tg|5 3 D $r ffi 5 ct P tc # 
1 CD^ffltC C VD^fe^X/t ^'^^^ffl t^iTB 
Fb1^«B«7^}^^U (03 6) . 5'5-^r-h±ai$9© 

use A^'S tb-r -5 * rsije^BM 7^cMPS(c=fcow^ 
L.T»^{bb (03 7) , mrsmmmi iij:z/.y- 

3D^K5*-r^ (E3 8) o ^LT, y-h^«^«i^ 
2 *5d:acSrBlie^)^ 7 J; 5 C V D ffi^xn :5' 

h±gB9:feJ;tXT?lP3 DWi^«EUfc3B4)-fC©** 
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* y- l> «ffi«<sf 8 dt^-S J: 3 fc. X >y >y i7 i fc« c 

M p ffi ii b T»raii6j»^ 7 h «s**s|sf 8 

*f ^ (04 0) . 

[0 0 6 6] j5:*5. y-h«6»K*^i|B^2. ys-y-h 

±g)5 9 *3 j:z^Tgp 3 c mmzmr^mmm 7 mmit. -> 

[0 0 6 7] 
[«2] 

























• ^11 — 1 s ^ rem it» nt 


V IJ 3 >sibM 
























7Ku/7t;u7 7:3c 


*>U3>ilftJI 














7t<U/'7tJU7 7X 





[0 0 6 8] 4^'J->'Ja>t>L<ttT^:;U7TX->'j3 40 

iZ-rsClt, -^LT. MW^^Ig7i3j;C^y-hieiiifeK 
«^ 2 ^Sg Loo^J^S -y- h±g8 9 ^J:CXTS5 3 C 

[0 0 6 9] Tiii, s 2 jc^tjI 0 V u 3 



ni^^ 2 (c^-r J; 5 ^5 -y- h tsb 3 C »c v U n > 

hTS63c(c>'U3>sft;i^S:«fflu> m^tmmi \z 

[0 0 7 0] oiHETab-5;^e,tiv->j=i>^<kKi£ 
y-hite&M*J«sf2fCffi«riTfoJ:t.n a2 

CD ^ ^ -> u a >fk^{tm^Y- hmmmmm 2 jc^ 

^^.hl^ltcD^t^^rJ'S-y- K±gB9i3±trFS63 C 

[0 0 7 1] ^fe. iS»s«:iK?£y- h^m^m2iz 
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C 0 0 7 2 ] *3l]6fi©}glitC*^*^^M I S F E T®Slj§ 

[0 0 7 3] mm<Dmm4. :$:mm<DmmtzA^:A^^M i 

S FET©Kig^rfifett, 3IJgOJgffi3JC*'>75^SM I SF 

■5. C©83ji5?ffi»COtiT@2 5. 04 1~^4 7^ffl 
[0 0 7 4] S-r, SISSroj^^.3<t|H|^, >'Ua>»« 

3Ci:;it-&«i^<i:^5-y-h±g59 
[0 0 7 5]i>:Jc. ys.-y-hT'SiscizMLXoy^ 

hSSr«a>$-t+TiS^5-y-hTgP3D^&J^fig-r.5 

4 1). ^:^ttx-y5^>y(CJ;0iS'5-y-hTgi5 3 C 

<Dy- hs.<&j)Sij>$-a--scDT. j^'y^yifmm^mm-t 
y- hs^jt-py- hm®^»fi£-r^ c t^^x-^^, 40 

[0 0 7 6]^LT, y=-y-h±BB9*5j;0:Tg53 

D i7 i: Lxmtb^^itxmis. E^m ^"^x^mmnL 
xt:'fi-ox^mwmm.\<D^m\z. \tm.mmm.(DM^^^ 

ttMJ^4«:gE^^6«J(C}gfiK-r-5 (04 2) . -f-CD^, 

y- h immmn 2 mcxic ^5-y-h±si59;fej;trF 

SB3D^g3J:'5 \Z^m^m'&. 1 ro^ffl IC C V D 
/1-y3'J£^S:ffltiTgPBl«5^^7^}g;S;-rs (@4 
3) . 

[0 0 7 7] ^UT. ^^s-y-higpgroiMSSA^gai 

-rSSTgK*e&l^7SrCMPffiJCj:0WeUT»IKft: so 
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b (04 4) . m^^mmi n^xs^-hummmnz 
•r-& (04 5) , nm<Dmm3tmm. ys-y-hT 

g|53D<ty-h«5ig:IK«^2 Mmcy5-y-h± 

9 *3 i IXTSP 3 D t S r^liiS^m 7 i TiJ X -y 5" > y MS? 

[0 0 7 8] m^x. y-\'mmmMm2^^xsmf^ii& 

7 $:B5 J: -5 IC C V D j£^X/\- ViXy 
-hmffi**i^8=&Jg/SU (04 6) , y5-y-h±36 

9 :feckj/TBi5 3 T><D-^^\^tzmmz<r>^y- hnrnmi^ 

8 ^ J; tC. X >;/ \* >> $ C M P ^JS U T 
SKi^igkl^7±<Dy-hmffi«i|st8Sr|SSf*TS (04 
7) . 

[0 0 7 9] Ctl(rj;0, y^h^i'Jifyy^m^O^/^ 

5'-x>if^j-^E#j^Twy- hs^&^oT^^Mcoy- 

hmm'S:m?i.rcu i s f e T^t^^-r-s. 

[0 0 8 0] fj::fe, ±ffix@fc;fet»T«. ^moimmz 

ili. SI*SCD}^^3fC::fett-5i:|Siei, ^5 

-y- hTSPs Dwy- hs$igeii>$-a-sxigt^MiKi 

[0 0 8 1] y-h*e^iK*^*42. iS's-y-h 
±gP9*3j;trFSR3D3fet;t{cBrpi«5i»iK7fc«. m?L\i 

'mm<Dmm3 t.mm.. ^2\z7r^-tm¥t^m^^mt^^^^. 

[0 0 8 2] :^mm(Omm\Zl)^i}^^Ml S¥¥.T(0^m. 
:f3m^m^^iX\S.. **gCDJg^3{C*^*^SMI SFETK) 

[0 0 8 3] 

[^?qOT3cft^] cro^Bjw^^^jRJBi fcA-'*'>-5M I s 

FETws®;5r&^ffli.m«. y-hms«^ty-h 

<. ^^*5^s^*^e>^i-5y- h^is^MAfeM I s F 
ET^Sig-r-5ct;!55-r^-5, y5-y-h±» 

-y- h oi^ 5 ^mmiim.m(DBM 1 i; tc-rs r t 

T-#, iS'5-y-h^!t^MJ&(±fciii<JgfiKU;^<Tt><i; 

t^. y- h*eiii^*^*#SET-5»-!?. ys-y-h 

[0 0 8 4] :L<D^m<Do^m^T^2\Zi)^1)^^Ml SF 

ET©Kja*rfe*fflt,»n«, y-hffiigii^tys-y- 
ht, ijjzz/BPBii^^iys-y-hiTi*. -E-n^n 

[0 0 8 5] C:<D5!W©^^tt*]«3JC*^7i^-5M I S F 
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T(D^^- hfi^Jt^y- hmSSr^lA/tM I S F E 
[0 0 8 6] C(Dmm(Do'^m>^^4\Z^^t)^^Ul SF 

mmm\znLy?^-z^^^^^'^m\^^^'>u\^^o 
[0 0 8 7] ::(Dmm(o o t>m^m 5\z'fy^t)^^Mi SF 

I sFET^mm-r^zi^fj^^mx&^o 

[0 0 8 8] :Z (Dmm(D3t>m>i^m 6 \Z^^^^ ^Ml SF 

^-^*-h(DT^t. mi^\zmmmmmty^-y-h 

^m\z. mmmmm^j:zsy-hmmm^zm.y^-i^ 

[0 0 8 9] z.cDmmcDv'^m^mT^zft^t^^Mi SF 

ET(Dmm:^m^m^^n\ts m^m(D^^m^(Dm\±m 

(Dz>-^'f-hmm^mtsmmi^zmf$.'v^^. 
imi] ^m(Dmmiizf)^f)^^Mi sFETcosig^r 
m 2 ] nm<Dmm 1 ifZf)^t>^^M i s f e Tosis-^r 

[0 3] ^iSc^^Ml {C:?:^^;?!)^^M I SFET<DMjt:*r 
[^4] IISg(7)?^®.l Jc:?5^:;5^^M I SFETCOKia:^ 
[H5] HMO)?^^! {CtO^^^^'SM I S FETOD^ig:;^ 

me] ^m<Dmmi\zf}^f)^^ui sFET<Dmm:^ 

[^ 7 ] USScOJ^Ii 1 {C;5^;^^'5M I S FET<Dmm-^ 

im 8 ] mm<Dmm 1 (c7!^^;!)^^m i s f e T<oSig:^ 

im 9 ] ^JScOJ^Ii 1 {Z/)^t)^^M I S F E Ti^Sig^ 
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[010] ^JScojgliuc:?&>?&^^M I S FETCOMjg 

[011] ^m<Dmm 1 i,z:^^f)^^M i s f e TcD^ia 
[012] %m(omm 1 tc?ji^;f{)^^M i s f e rt^DWig 

[013] ^j^CO?^§il tC;^^75^>g)M I SFETc7)Kia 
[014] mm(Dmm.\\Zf)^ii^^U I S FETC^SSig 

:&&(DSSi®^*r»fa0Tfe^o 

[015] 3ISg(7)?^li 1 ^^75^75^-51^1 I S F E TOyWt 

[016] 'mm(Dmm \ \zf)^f)^^ui sFETc^^jg 
s-gpg ^ ^-r »r s 0 T ^ ^ o 

[017] ^JS<7)fl^fi 1 \Zi)^i)^^M I S F E TOSjt 
[018] ^m(Dmm2\Zfi^t^^M I SFETC^^ig 

^*feo#ai5g^^"r»fH0Tfe^o 
[019] mm(Dmm 2 \zf}^^^^M i s f ErcDmm 

[02 0] mm(Dmm2 \Zf)^:fy^^U 1 SFEXc^Sia 

[021] mm(Dmm 2 \zf)^f)^^M i s f e rcossii 

[02 2] mm<Dmm2 {Zf)^^^^M I SFEXCOSig 

:5ffi<^§gFg^^T®fM0T^^o 

[02 3] m:m<Dmm2 {Z^^f)^^M I SFEXOMig 
:&S<^SSP^^*-r®rM0Tfe^« 
[0 2 4] ^m(Dmm2\Z'^^:^^^M I SFET(^Kig 

[02 5] mm(Dmm3}iZ:^^^^^M I SFETO^Sjg 

*^<^&ai5g*^r»f®0-efe^o 

[02 6] ^m(Dmm3 \Zf}^f)^^M I SFETCOSig 

:;&fta)^SPg^^'r»fB0T'*>^. 
[02 7] mm(Dmm 3 (ct^^^^^-sm i s f e rosit 

[02 8] ^mcomm s \,zf)^f)^^M i s f e toMjI 
>^ffic7)S-si@^^-rwa0T«>'i>o 

[02 9] ^Sg(Dfl^li3tC;!>^75^SMI SFETcDSia 
;^ac7)§gpg>&^-r»fffi0T'$)^o 

[030] mmcomm s \z^^^^^m i s f e tcdmb 

*ScZ)#g|5g^^-r»r®0T'*^o 

[031] ^mcDmm s \zf)^f)^^M i s f e tcdmb 
[032] nm(omm 3 \zt)^^^^M i s f e toSjI 
[03 3] mm<Dmm 3 \z:^^f)^^u i s f e xc^sig 

[03 4] nm<Dmm3\Zf)^f)^^M I S FET<OSig 
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[03 5] SgiS©}effi3fC*'»75^SM I S FETCOUiS 

[03 6] mm<Dmm3\z^^i)^^ui sFETo^m 

[03 8] SIJSK)}g|i3(CA^*'>-&M I S FETCOKig 

[03 9] 5li!iSWJgSi3tC*''*^SM I S FET©Mji 

[04 0] SIJE®Pli3»C*^*^-5M I S FETW^jl 

[04 1] ^5S«)Jg|i4lc:7!i'>74-'^M I SFETcDMit 

[04 2] JIJS«J^®4{C*^*^SM I SFETWKit 
:^ffi<©^©Fg5^-rifpS0T*^. 

[04 3] mm<DmWi4{zt^ib^^Mi sFET<Dnm 

[04 4] ^JS®J^ai4lC?!|-»75^-5M I SFETWiSifi* 



22 

[04 5] ^JSC0J^^4(C:^-'*>-SM I SFETWKjg 
A-j*©&gpg^S^-r»r®0Ta5'&. 

[04 6] |ligCDJgffi4fC7»^*^SM I S FETWKjS 
*ffiro#ai®5:^-r»f®0Tfe^. 

[04 7] 3^igCDJ^^4tC7j'>*^-5MI SFETCDffijg 
*^6W&SPg^^-r»rffi0T'*-&. 

[04 8] S!3fe©S$l5&ffltifcM I S FET®SSjg;^ 

ffi<^&SI!g^*t-»f®0Ta&s, 

[04 9] fie3feroS^g2;ffll/>fcM I S FETCDffijg:^ 

-h«!^. 3 A, 33^3.— y—h. 3C, 3D, 3E 
ys-'^'-hTSf. 4. 5 6^Jg-5^^ 

9 y3-y-h±^. 10 ^^^-hi^v'xh. XI. 

X2. X3 y-h&. 
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